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Improvements relating to Decorative Laminates 



We, Formica International Limited, a 
British Company of, P.O. Box No. 2, De La 
Rne Bouse, 84—86 Regent Street, London, 
WX, do hereby declare rhe in?vention for 
-which we pray that a patent may be granted 
to us, and die method by which it is to be 
performed, to be particularly described in and 
by the following statement: — 

This invention relates to a decorative lami- 
nated plastics articles carrying a surface coat- 
ing and to a process of making die same. 

Decorative plastics laminates have obtained 
a wade acceptance as materials for use in sur- 
facing articles of furniture such as tables, 
counters, kitchen units, school desks, domestic 
appliances and other items having a useable 
or working surface. They are also finding ever 
increasing application as materials fox cLaddmg 
vertical surfaces such as interior and exterior 
20 walls. 

The virtue of such decorative fornicates is 
to be found In their physical properties and 
to a slightly lesser extent in their chemical 
characteristics. High amongst the physical pro- 

25 perties which make such products suita ble fir 
use on horizontal surfaces is abrasion resist- 
ance, which is increased by the incorporation 
in or on the surface of certain thermosetting 
synthetic resins. In one particular form of dec- 

30 ora-rive laminate rhe surface resin is a meta- 
raine^fomialdehyde resin, which is used to Im- 
pregnate a sheet of alpha cellulose paper form- 
ing the outermost component of an assembly 
of resin-impregnated sheets from which the 

35 laminate is produced by the application of con- 
trolled heat and pressure for an appropriate 
period of time; beneath the impregnated alpha 
cellulose sheet is positioned a sheet of high- 
quality printed or otherwise decorated paper 

40 which has itself been mmregnated with a meia- 
mine-f ormal dehy de resin, a urea-formalde- 
hyde resin or both, and which in the finished 
product is visible through the overlying alpha 

IMce Ss. 0a. (25p)\ 



cellulose sheet, which is rendered transparent 
by the pressing operation. Thus the product has 
visual appeal on account of the decomtion 
afforded by the print shpefr, and acquires abra- 
sion resistance from the overlying melamine- 
fiifl rwfttehyde resin layer. 

British Specification No. 874326 describes 
a decorative laminated plastics sheet which 
possesses an abrasion resistant surface 
which is not formed by a pre- 
formed thermosetting resin - impregnated 
overlay sheeet as described above* The 
result is achieved by applying to the print 
sheet a coating composition which comprises 
a thermosetting resin, finely divided snfoa and 
finely divided fibrous ceHuhtfic material having 
a refractive index approximating to that of the 
cured resin, the composition bring dear and 
highly translucent in its cu r ed condition and 
comprising, for each '100 parts of r dhe resin, 
tfrom 5 to 30 parts of finely divided siHca and 
from 10 to 40 parts of the finely divided 
fibrous material. (Ail mparts 9 * are. by weSgjht.} 
The silica is preferably in the form of aftica 
flour, having a maximum particle size of 6 
mrcronSj find the dry weight of the 
is between 0.022 and 0.033 Jb./sqJfc or be- 
tween 108 and 160 g. /sq. metre. 

Hie prior specification describes adding to 
the coating a small quantity of a wet-tack re- 
ducing aid, for example sodium carhoxy-meth.- 
yl ceHuiose. Such compounds may be included 
in amoun ts of about 1 to 3% to improve the 
portability of the compositions, their effect be- 
ing allegedly to change the composition from 
a stringy tacky solution to one which breaks 
sharply and coats smoothly without substan- 
tially changing the viscosity. Hie specification 
gives some Examples in which a wet-tack re- 
ducing aid is included and others in which k 
53 not; comparative test results indicate that 
the wear resistance of laminates coated <witii 
the composition is not increased, but may ac- 
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1112117 ^ e decreaspil, 'when such compounds as 
sodium carboxymethyl cellulose are present, 
and lie statement that the wetback reducing 
aids arc inrhr*^ smmiy to fec Si fa Te process- 

5 ing appears thus to be confirmed. 

We" have now found that particularly and 
xinexpectedly advantageous results are obtained 
by applying to the print sheet or other decora- 
tive layer a coating comprising a thermosetting 

10 resin and finely divided quartz. In particular 
we have found that the use of quartz enables 
the production of laminates having at the same 
tune consMerably hiaher abrasion resistance 
and greater print clarity (in the sense mat the 

15 coaling has a smaller obscuring or modifying 
effect on the appearance of the print pattern 
or design) man when other forms of finely di- 
vided sHfca are used. In addition completely 
satisfactory abrasion resales are obtainable at 

20 lower coating weights dan are used according 
to Specification No. 874326, and hence more 
cheaply, (the greater darky is ascribahle, at 
least in part, to the use of such lower coatmg 
weights and hence tower coating thidmesses.j 

25 In one aspect therefore the irwermon com- 
prises laminates which comprise a thennoset 
resin impregnated surface layer bearing a dec- 
orative pattern, such as a print sheet, carrying 
a coating consisting of a transparent thermoses 

30 resin in which is dispersed quartz wimamaxi- 
mum particle size of 50 microns and fibrous 
matenal of length not exceeding 100 microns 
and of refractive index similar to thai of me 
thermoset resin such that the coatmg is trans- 

35 parent. The invention consists also in me pro- 
duction of such. laminates by applying to a 
thermosetting resin impregnated s heet or l ayer 
carrying a decorative pattern a composition 
comprising the thermosetting resin, the quartz 

mi and the fibrous material and subsequently cur- 
ing the said resin by subjecting a laminate as- 
sembly containing the coated sheet or layer to 
heat and pressure. Use best results are ob- 
tained when the volatiies content of the coated 

45 resinrimpTegnated decorative layer is reduced 
to not [more than 5%. 

By "quartz" we mean this crystalline form 
of silica, as opposed to tridymite, cristobalhE, 
coeshe and keatite, in its natural state and in 

50 either or both of its a and fi modifications. 

Preferably the average size of the particles 
is not less than 2 microns and not 
more than 50 microns, size ranges of 
3 — 40 microns, and especially 10 — 15 

55 microns are preferred. The max imum 
particle size is not more than 50 microns. One 
particularly suitable material is that supplied 
by Cruxton and Garry Limited under the trade 
designation "GAROQUAZ CML/2"; 61% 

60 of the aggregated particles of this material are 
less than 40 microns in diameter and, on com- 
plete dispersion, 90% of the particles are less 
tfran 30 microns, the average particle size be- 
ing between 12 and 13 mrcrons. 

65 In contrast to the use of other forms of sm- 



oa_ as described in Specification No. #74326, 
TC have found no processing disadvantages m 
the ut&tsatiott of ground quartz m whBcn parti- 
cles larger than 2 microns predo mina te. 
Indeed, wMe as stated d^ove we prefe -m use 
finely divided quartz of average particle size 
between 10 and 15 amcrons, the use eg quartz 
still presents advantages when the average par- 
ticle size is as low as and even lower titan 
5 microns. We have Ihowever found thatwhen 
the average size Mis to 3 microns and below, 
the print clarity and the abrasion resistance 
of the laminate are lower than when the aver- 
age particle size Is above 5 microns and espe- 
aallywithm the preferred range off 10—15 
microns. . . ~ * 

As the thermosetting resin it » P^ 5 ™* 
to -use a mejamincHtormahiehyde resin, out 
others may be used with good results, forex- 
ample die condensation products <tf other 
a^nuootriazines or substituted aminotnazmes 
and aldehydes, the condensation products ot 
phenols and aldehydes, the condensation pro- 
ducts of urea and aldehydes, and cross-linked 

^For^each 100 parts of resin there may he 
Tised for example 5 to 30 parts of quartz, and 
10 to 40 parts of fibrous matenal particularly 
preferred proportions being 10 parts of quartz 
and 20 parts of fia^cons material m 

The finery divided fibrous matenal is advan- 
tageously ceMosic, and flock materials are 
farther preferred; cotton flocks are particu- 
larly useful, but other suitable ceUulosic 
materials include viscose rayon, lie 
fibre length must not exceed 100 
microns if an enieient dispersion is 
to be obtained, and although the best 
craze-reasance is obtained with fibres less [ than 
10 microns long, the most generally sansfec- 
tory products are obtained with a fibre length 
between 30 and 50 microns. 

The coating composition may mcmn e ai so 
a penetration control additive, which 
serves to hmft the extent to winch 
the resinous constituent penetrates the 
paper to which die composition is 
applied. The incmsian of such an agent has 
been found to improve the wear value for a 
given coatmg weight. Whfle caifwxvanethylcel- 
lulose has some efficacy as a penetration con- 
trol agent, the best results are obtained by the 
use of algmates, notably sodium alginate ; m 
an amount corresponding to between 0.1% 
and 2.0%, and preferably between 0^% and 
0.75%, of the total weight of the coatmg com- 
position. Alginates not only exert a geHmg 
foftuence on the compositions but also reduce 
the wetting capacity of tte remj^gteoar- 
boxymethylcelmlose has only the first ettect. 

The coating composition is preferably ap- 
plied to the print sheet or other decorative layer 
to provide a coating weight between 90 and 
110 g. per square metre, and more parti cularly 
between 95 and 105g. per square metre. 
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The print sheet or other deasratraSy coated 
print (mast of course itself he impregnated with 
a thermosetting resin, e.g. a aneJamine-for- 
maMehyde, a urea-formaldehyde or melamine- 
urea^annaldebyde resin. This knpregnation is 
advantageously effected immediately ^ before 
the application of the coating composition, the 
two steps being performed in su ch a manner 
that neither the coating composition as a whole 
nor any of its constituents penetrates the paper 
or other fibrous base material of the decorative 
layer to any substantial extent; this method 
gives laminates having the best abrasion resist- 
ance. Drying is preferably effected only after 
the coating operation, but two controlled dry- 
ing stages may be used, one between impreg- 
nation and coating and the other after the 
coating operation. However, it is possible, to 
pre-impregnate and partially dry the print 
sheet before ft is coated m a separate appara- 
tus. 

The finely divided fibrous celhilosic material 
may be any ceSulosic fibrous material whose 
refractive index is substantially the same as 
that of the cored coating ream. In each and 
every case the fibrous material must have a 
refractive index which is such that the coating 
formed, after the application of the laminating 
heat and pressure, is clear and highly translu- 
cent. Some cettuiosfc flocks will impart to the 
laminate a yellowish discolouration, and are 
therefore best used, if at aH 3 in association with 
an optical brightener, eg. in amount up to 
0.5% by weight of me coating composition; 
the addition of such an optical brightener to 
counteract yellowness and to restore the true 
colour of the underlying print sheet, is usually 
necessary only when the print sheet is of a 
bgjrt colour and the cellulose flock is not a 
cotton product. 

Hie invention is illustrated by the following 
Examples. "Parts" and proportions are by 
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Example I 

Resin The resin used in this Example for 
the coating was a spray dried mefannn erfor- 
maldehyde resin having a melamme to for- 
maldehyde mole ratio of 2 to 1. It was m 
the form of a fine white powder, readily solu- 
ble in water or dcoholrwater mixtures to give 
a clpyr colourless solution having a solids con- 
tent of 60% and a specific gravity of 1-25 
and a shelf life of about 24 hours at room 
temperature. The pH of the solution was 
between 93 and 10.5. 

Quarts The quartz employed was that sup- 
plied by Groxton Garry Limited under the 
trade designation GAROQUARZ CML/2. It 
has an average particle size of 12 to 13 mi- 
crons and appears as a white finely divided 
powder. 

Cefltdosic Fibrous material 

The celhilosic fibrous material was the finely 
divided cotton flock sold as cc Hntrhfnson*a 
Fine-Ground Cotton Flock". Hie particle size 



of the flocks is between 30 and 50 microns. 

The following coating composition was 
made up tiR?ng the above raw material and 
thoroughly mn3ng the ingredients* 

Parts 

Melamine-formaldehyde resin 100 
Garoquarz 10 
Flock 20 
Water 60 

The resin was first dissolved in water at 
30°— 40°C the quartz was then added slowly 
while the composition was stirred, and me 
flock was men added sknilaiiy, na tur al ly cool- 
ing taking place throughout. 

High quality thmmmi^oxide-laaded un- 
treated paper bearing a decorative printed, pat- 
tern on one surface was impregnated with a 
45% solids aqueous solution of a meflamme- 
xHea-formaWehyde resin of tmole ratio 
It 133: 4, acquiring a dry resin content of 
about 35%. 

The impreg nated print paper was then coat- 
ed at about 4ft. /mm. by application of the 
coating composition described above and then 
passed at the same speed through a drying 
oven 7 feet 6 inches tang maintained at a tem- 
perature of about 150^C., the resulting im- 
pregnated and coated sheet which had a resin 
content <nf 35%, a coating wetgjfi: of about 90 
grams/sq. metre and a vofetMes content of 
about 6.0%, was then subjected to a re-dry 
treatment for 2 hours at 50°C. to reduce the 
volatHes content to about 4.4%. 

A print sheet of the required size was then 
cut from the roll and assembled as the top 
sheet of a laminate assembly the other sheets 
being six core sheets cnrnprafling <10 mill kraft 
paper impregnated with a 55% solution of 
a phenolformahlehyde resole and subsequently 
dried to a votoales content of 6%, the resin 
sohiis of the core paper being 30%. 

The assembly was pressed in a conventional 
way at 150°C and under a pressure of 1400 
psi, cooled to about 50°C whle SOUL in me 
press, and removed in the form of a unitary 
decorated laminated plastics board. 

Example 2 
In tins Example the mekmine resin used 
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for the coating had a melamine to formalde- 
hyde mole ratio of 22. tx> 1. It was used fin 115 
aqueous solution, the solids (content being 60% 
by weight, the pH about 9 <0, the specific grav- 
ity .1.26 and the viscosity 54 seconds by the 
No. 4 Ford carp. 

The coating composition had a solids con- 120 
tent of 65% and the following (solids) compo- 



Parts 

Melamme-forrnaldehyde resin 85 
Sodium alginate (Manutex SX/RF) 05 125 
Garoquarz CML/2 5.0 
Flock 10.0 
"ManutEx" is a Registered Trade Mark* 



The composition when used in the produc- 
tion of decorative laminated plastics ^gets by 
following the processing conditions of Example 
1 gave products having a coating weight of 
90 g/square metre. 

The tamiiiatet from Examples 1 and 2 "were 
subjected to abrasion tests m accordance with 
the standards of the National Heetrical Manu- 
facturers Assodatfon (NEMA) Test 



JJP2r-^U36y die abrasion tapes being changed 10 
after 500 revolutions. The results are reported 
in the Table below and compared tfrerem with 
the results obtained from agrnTar runs in winch 
silica floor of particle size -1 — 6 microns was 
used instead of the quartz, and also wMi a 15 
present day standard commercM product of 
the same general type. 



Material under Test 


Abrasion Revs 


Abrasion Bate 
{jgros per 100 revs) 


Sample from Example 1 


700 — 900 


0,012 — 0.014 


Sample fcom IRK^^pfo 2 


900 — 1000 


0,012 — 0.014 


Commercial product 


620 


0.025 


Sample using silica flour 


640 


0.035 



"Abrasion revolutions** is the rxmnber of 
cycles of an abrasive covered wheel in contact 
with: the rest sample necessary for break 
through to occur. "Ataskm rate" is a measure 
of the number of grams of sample abraded 
off per one hundred lewlirtfons. From the 
above Tabic it will be seen that the use of 
quartz instead of silica flour markedly increases 
the abrasion resistance, especially as shown by 
the abrasion rate. Moreover a comparison be- 
tween the results obtained in Examples 1 and 
2 demonstrates the benefit a c cru in g from the 
presence of sodium nlgroa*e> presumably as a 
result of its efficacy in controlling the move- 
ment of die quartz particles away from die 
surface of the coarmg and towards the print 
sheet. 

Hie mrprovements to be obtained from the 



Example 


Additive 


Amount 

WL % 


Total Solids 
Content 


Revs/lOOg. 
of coating 
weight 


3 


None 


0 


68 


430 


4 


Sodium carboxymethyl 
cellulose 


1.6 


68 


485 


5 


Manures SX/LD 
(Sodium alginate) 


0,5 


68 


602 


6 


Manures SX/LH 
(Sodium alginate) 


0.5 


62 


655 



From the above it can be seen that whereas value for a g^ven coaling wieighi^ 
the addition of sodium carboxymethyl cellulose ter results are chained by the addition of sc~ 
has some efficacy in improving the wear dram alginate. 



use of finery divided quartz in place of saKca 
flour is thus evident, surface wear rate being 
a most impor tant parameter m decorative 
laminated plastics. One particular advantage 
of the very $ow wear rate obtained by the use 40 
of compositions according to litis invention is 
that the weight of coating that must be 
applied to obtain the wear value demanded 
by the NEMA specification can be reduced, 
thus improving print clarity and reducing cost. 45 

Example 3—6 
A series of experiments was carried out to de- 
termine the comparative effects of a series of 
penetration control additives. Laminates were 
prepared as described in Example 2, and the 50 
foltovong results obtained, the abrasive tapes 
being changed after 200 revolutions. 
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Example 7 

A laminate having a Kg jhr grey coloured 
paint sheet was made in accordance with Ex- 
ample 2 but using a composition in which the 
''Hutchinson's Fine Ground Cotton Flock" was 
replaced by SOLKA-ELOC BW 200 ("SOL- 
KA-FLOCK" is a Registered Trade Mark). 
This material, which is derived from wood 
pt&p, is not lew than 99% cellulose when dry, 
and is for practical purposes inert to acids, 
afealis and solvents. The test results obtained 
in Example 2 were again obtained, but a gen- 
eral yellow discolouration of the print sheet 
was noticeable. 



Example 8 15 
Example 7 was repeated save that 0.5% of 
an op tical brig htener (UVTTEX AB CONG 
- "UVTTEX* is a Registered Trade Mark) 
was added to the coating composition, The 
print sheet in the finished laminate appeared 20 
entirely unblemished, and no disdouration was 
to be seen. 

Example 9 — 12 
Example 2 was repeated four tunes, save 
for the use in each case of another form of 25 
finely divided quartz in the place of GARO- 
QUARZ (ML/2, The results are reported be- 
low, the abrasive tapes being changed after 200 
revolutions. 











Abrasion Resistance 


Example 


Quartz 


Particle 
Size in 
microns 


Coating 
weight 


Revs. 


Rate 
gms/100. 
Revs. 


9 


GAROQUARZ 
CML/1 


12—13 
(average) 


92 g. 


480 


.027 


10 


LQ QUARTZ 




92 g. 


500 


.028 


11 


B200/400 
QUARTZ 


20 (average) 


90 g. 


400 


.035 


12 


325 mesh 
QUARTZ 


50 (rnaxiriinni) 


103 g. 


570 


.025 
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All these laminates had a good surface ap- 
140 g. per square metre show no signs of craz- 
ing when they are flexed. 

In general terms, we have found that as the 
concemTation of fibrous material (flock) in the 
coating composition is reduced, the wear 
resistance Mb also, but the rate of wear re- 
mains substantially unchanged; tins indicates 
that the lower the flock concentration, the 
more readily the resin wiH be able to penetrate 
into the print sheet. We have also observed 
tat the clarity and colour of the print sheet 
improve only slightly as the flock concentration 
decreases below the optimum value for wear 
resistance. As stated above the best concentra- 
tions of flock and quartz in coating composi- 
tions are generally in the neiidibourhood of 
20% and 10% respectively. Higher concentra- 
tions of quartz have no substantial further 
effect in increasing the abrasion resistance, but 



below 10% the effect falls off markedly. La- 
minates having a coating weight up to at least 
pearance and showed no Tnfifciness, nor did 
they craze when flexed. 

We have found also that the voIatHes con- 55 
tent of the print sheet has a (marked effect 
upon the rate of wear of the finished laminate. 
The dry steps referred to in Example 1 
are readily adaptable to produce material hav- 
ing a volattles content between 35 and 5.0%, 60 
and as is evidenced from the Table below 
values within this range are necessary if the 
optimum rate of wear is to be obtained. How- 
ever, unless the speed at which the web passes 
through the apparatus is reduced to an une- 65 
conomic level (say to 2ft. /mi n.) a re-dry stage 
is essential Hie effects of different re-dry 
treatments on one material are shown in me 
Table below; as usual the abrasive tapes were 
changed after 200 revolutions. 70 



Re-dry Time 


Volatiles content - 
percent 


Race of Wear 


gms/100 Revs. 


1 hr. at 80°C 


5,0 


0.021 


2 las. at 80°C 


4.4 


0.022 j 


3 to. at 80 °C 


4.3 


0.021 


10 nuns, at 100 °C. 


3.6 


0.022 


No re-dry 


6.0 


0.26 
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The foregoing Examples specify composi- 
tions which iflrhrrfp either cotton or wooaVsjoJp 
flocks, but while either is generally acceptable, 
a cotton flock has the advantages tbat it & 
less prone to discolouration and that laminates 
having a coating containing it tend to have 
better erase resistance than those m "which -the 
coating co ntain s a -wood-pulp flock. 

WHAT WE CLAIM tS: — 

1. A laminate comprismg a thennoset resin 
impregnated surface layer bearing a decorative 
pattern carrying a coating which consists of 
a transparent thennoset resin in which is dis- 
persed quartz with a maximum particle size 
of 50 rntcrons and fibrous material of length 
not exceeding 100 microns and of refractive 
index similar to that of the thennoset resm 
such that the oflpfrfag is transparent. 

2. A laminate according to date 1 , in which 
the average afee of die quartz particles is 
2 — 50 microns. 

3. A laminate according to claim 2, in which 
the average size of the quartz particles is 
10—15 microns. 

4. A laminate according vo any one of the 
preceding claims, in winch the thennoset resin 
is a mdarmrte^brniaidehyde resin. 

5. A laminate according to any one of the 
preceding claims, in which the coating con- 
tains, for each 100 parts by weight of thenno- 
set resin, 5—30 parts of quartz and 10—40 
parts of the fibrous material. 

6. A laminate according to daim 5, in which 
the coating contains 10 traits of quartz and 
20 tram of fibrous material. 

7. A laminate according to anv one of the 
preceding danra, in whfch the fibres of the 
fibrous material are 30 — 50 microns long. 

8. A laminated according to claim 1 
standafly as hereinbefore described. 



9. A process for lite production of a ia rr rfn- 
ute claimed in anyone of the preceding claims 
which comprises applying to a thermosetting 
resin^mpregnated sheet or layer carrying a 
decorative pattern a coating composition com- « 
prising the thermosetting resin, the quartz and 
the fibrous material and subsequently cunng 
the said resin by subjecting a laminate assean- 
bly containing the coated sheet or layer at the 
surface to heat and pressure, . s , 

10. A process according to claim 9, m wmcn 
the volatfles content of the coated resin-nn- 
pregnated decorative layer is reduced to at 
most 5%. . tn 55 

11. A process according to daun 9 or 10, » 
in which the coating composition contains also 

a penetration control additive. 

12. A process according to efiasn ill, m 
which the said adjdTrive is an alginate. m « 

13. A process according tn any one of clamis w 
9— »12, in which the coating composition is ap- 
plied to tfie decorative layer m amrjunt to pro- 
vide a coating weight of between 90 and 110 
grams per square metre. 

14. A process according to any one of claims w 
9—03, in which the decorative sheet is an- 
pregnated with, a thermosetting ream mnne- 
diately before the coating conmositKra is ap- 

P *15. Process according to claim 9 subslatfriai- 70 
ly as hereinbefore described. ■ 
16 A laminate according to any one or 
claims 1—8 when produced by a process . 
claimed in any one of cfenns 9 — 15. 

J. A: KEMP & CO, 
K Ghartered Patent Agents, 

14 South Square, 

Gray's Inn, 
XjOndon W.Cl. 
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